Effect of dopamine on adenylate cyclase activity, polyphosphoinositide metabolism and cytosolic calcium concentrations in frog pituitary melanotrophs.
It has previously been shown that dopamine plays a pivotal role in the regulation of alpha-melanocyte-stimulating hormone (alpha-MSH) secretion from the intermediate lobe of the pituitary. In the present study, we have investigated the various intracellular mechanisms that are associated with the action of dopamine on frog pituitary melanotrophs. Dopamine reduced forskolin-stimulated cyclic adenosine monophosphate (cAMP) production and the inhibitory effect of dopamine was blocked by the dopaminergic D2 receptor antagonist sulpiride. The D2 receptor agonist apomorphine inhibited incorporation of [3H]inositol into membrane phospholipids. Dopamine also inhibited the formation of inositol trisphosphate and provoked accumulation of phosphatidylinositol bisphosphate. The inhibitory effect of dopamine on inositol trisphosphate production was mimicked by D2 receptor agonists and blocked by sulpiride. Using a double-wavelength microfluorimetric approach, we found that dopamine caused a rapid and transient decrease in K(+)-evoked stimulation of intracellular calcium concentration. The time-courses of the responses of the various intracellular messengers indicate that blockage of voltage-dependent calcium channels is the primary event associated with activation of dopamine D2 receptors, while inhibition of polyphosphoinositide breakdown, related to blockage of voltage-dependent calcium channels, and reduction of cAMP production are secondary events which may contribute to the sustained inhibitory effect of dopamine on alpha-MSH release.